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(54) Communication system for communication between in-vehicle terminals and center, and 
in-vehicle terminal employed in communication system 



(57) In a communication system for downloading 
programs from a center (11) to in-vehicle terminals (21), 
a center can check whether downloading has been com- 
pleted normally or a program is operating normally in an 
in-vehicle terminal. According to the timing of activating 
a downloaded program, an in-vehicle terminal (21) 



checks whether the program is activated to operate nor- 
mally. The information is transmitted to the center (11). 
Based on the information, the center (11) becomes 
aware of the fact that downloading has been completed 
without any problem and that the program is operating 
normally in the in-vehicle terminal (21) . 
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Description 

[0001] The present invention relates to a communica- 
tion system having in-vehicle terminals and a center (an 
information center) interconnected by radiocommunica- 5 
tion. Moreover, the present invention relates to an in- 
vehicle terminal employed in the communication sys- 
tem. 

[0002] There is a communication system in which 
computer programs, to be installed in in-vehicle termi- 
nals, are distributed from a center by radiocommunica- 
tion or the like. In the communication system, when a 
user wants to install a program such as a navigation sys- 
tem or video game in his/her in-vehicle terminal, or when 
a user wants to update an installed program, the user 
issues a request for downloading a program from his/ 
her in-vehicle terminal to the center. The center down- 
loads the requested program to the in-vehicle terminal 
by radiocommunication or the like. 
[0003] At this time, the center wants to check if down- 
loading the program to the in-vehicle terminal has been 
completed normally. Otherwise, the center wants to 
check if the downloaded program is operating normally 
while being compatible with the software and hardware 
environment of the in-vehicle terminal. Through this 
checking, the center confirms that the program has been 
distributed to the user. At the same time, the in-vehicle 
terminal can be kept safe. Moreover, after checking, the 
center can charge the user for the service. 
[0004] In contrast, in conventional communication 
systems, a center does not have a means for performing 
the checking. After a program is delivered to an in-vehi- 
cle terminal, the program is at the user's disposal. The 
center cannot therefore sell a program even after con- 
firming that the program satisfies the user. Moreover, 
even if an abnormality occurs during downloading or af- 
ter activation of a program, the center cannot cope with 
it swiftly. 

[0005] This application claims priority from Japanese 
Application No. 11-9649, filed January 18, 1999, the 
contents of which are incorporated here into by this ref- 
erence. 

[0006] In accordance with one aspect of the present 
invention, we provide a communication system for 
downloading programs from a center to in-vehicle ter- 
minals, wherein: 

said in-vehicle terminal has a storage unit in which 
a downloaded program is stored, and a means for 
transmitting information, which indicates that the 
program has been activated, to said center accord- 
ing to the timing of activating the stored program; 
and 

said center has a means for receiving the informa- 
tion. 

[0007] The present invention provides a communica- 
tion system for downloading programs from a center to 



in-vehicle terminals. Herein, the center can check if 
downloading has been completed normally or if a down- 
loaded program is operating normally in an in-vehicle 
terminal. 

[0008] The in-vehicle terminals and the center may be 
interconnected by radiocommunication or the like. 
[0009] In one example, after a program is downloaded 
from the center to an in-vehicle terminal, the in-vehicle 
terminal transmits information, which indicates that the 
program has been activated, to the center according to 
the timing of activating the downloaded program. The 
timing of activating the program includes the timing that 
the program is activated first and the timing that the pro- 
gram has been activated a certain number of times or 
more. 

[0010] Consequently, the center becomes aware that 
the program has been downloaded without any problem 
and that the program has been activated normally. The 
center can thus confirm that the user's in-vehicle termi- 
nal is safe. Moreover, the center can use the results of 
checking as a criterion for charging the user. 
[0011] According to the present invention, there is 
provided an in-vehicle terminal in which, if the state of 
communication becomes improper during downloading 
of a program, downloading is suspended, or download- 
ing is automatically restarted. When downloading is sus- 
pended, if necessary, the in-vehicle terminal requests 
downloading of the program again. For automatically re- 
starting downloading, when the state of communication 
becomes improper, the state of downloading attained 
when communication is cleared is recorded. When the 
state of communication is recovered, the state of down- 
loading is reported to the center. According to the state 
of downloading reported from the in-vehicle terminal, 
the center restarts downloading of the program from the 
middle of the program, or more particularly, download- 
ing of a portion of the program that has not been trans- 
mitted. 

[0012] According to the present invention, the in-ve- 
hicle terminal has either of a facility for suspending 
downloading when the state of communication be- 
comes improper and a facility for automatically restart- 
ing downloading. Alternatively, both the facility for sus- 
pending downloading and the facility for automatically 
restarting downloading may be made available so that 
a user can select either of them. 
[0013] Furthermore, according to the present inven- 
tion, the in-vehicle terminal can cope with an event such 
as an ACC power supply being turned off during down- 
loading. As far as an in-vehicle terminal is concerned, 
when an ignition key is removed during downloading, 
an ACC power supply may be turned off. According to 
the present invention, the power supply of the system is 
changed from the ACC power supply to a +B power sup- 
ply that is a backup power supply in order to continue 
downloading. Otherwise, downloading may be sus- 
pended or automatically restarted. Even in this case, a 
user can select the suspending facility or the automati- 
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cally restarting facility. 

[0014] According to the present invention, when a 
program is downloaded from a center to an in-vehicle 
terminal or when a downloaded program is operated in 
an in-vehicle terminal, if any trouble occurs, a counter- 5 
measure can betaken quickly. Consequently, the users' 
jobs are hardly interrupted and the users' satisfaction 
can be upgraded. Moreover, when it is necessary to 
charge users for services, it can be judged correctly 
whether users should be charged. 
[0015] The above object and features of the present 
invention will be more apparent from the following de- 
scription of the preferred embodiment with reference to 
the accompanying drawings, wherein: 

Fig. 1 shows the configuration of a first example of 
communication systems in which the present inven- 
tion is implemented; 

Fig. 2 is a flowchart describing processing per- 
formed in the communication system shown in Fig. 
1; 

Fig. 3 shows the configuration of a second example 
of communication systems in which the present in- 
vention is implemented; 

Fig. 4 is a flowchart describing processing per- 
formed in the communication system shown in Fig. 

3; 

Fig. 5 is a flowchart describing a procedure for 
downloading a program in the communication sys- 
tem shown in Fig. 3; 

Fig. 6 is a flowchart describing a variant of the pro- 
cedure described in Fig. 5; 

Fig. 7 is a flowchart describing a first example of 
procedures for coping with an event that the ACC 
power supply of the communication system shown 
in Fig. 3 is turned off; 

Fig. 8 is a flowchart describing a second example 
of procedures for coping with the event that the ACC 
power supply of the communication system shown 
in Fig. 3 is turned off; 

Fig. 9 is a flowchart describing a third example of 
procedures for coping with the event that the ACC 
power supply of the communication system shown 
in Fig. 3 is turned off; 

Fig. 10 is a flowchart describing a first example of 
procedures for checking whether a program has 
been activated normally in the communication sys- 
tem shown in Fig. 3; 

Fig. 11 is a flowchart describing a second example 
of procedures for checking whether a program has 
been activated normally in the communication sys- 
tem shown in Fig. 3; and 

Fig. 12 is a flowchart describing a procedure for au- 
tomatically updating a program in the communica- 
tion system shown in Fig. 3. 

[0016] A communication system and an in-vehicle ter- 
minal in which the present invention is implemented will 



be described in conjunction with the drawings below. 
(First Embodiment) 

[0017] Fig. 1 shows the configuration of a communi- 
cation system accommodating a center and in-vehicle 
terminals. 

[0018] A center 11 has a center information manage- 
ment unit 12, a plurality of programs 13 to be distributed, 
and a communication unit 14. The center information 
management unit 12 includes a CPU and others, and 
distributes or updates the programs 13. The communi- 
cation unit 14 transmits and receives data to and from 
each in-vehicle terminal 21. 

[0019] Program information 15 that is information 
concerning a program itself is appended to each pro- 
gram 13. The program 13 includes, in addition to a pro- 
gram itself, an information management facility 16 and 
an information transmission facility 17. The information 
management facility 16 manages the program informa- 
tion 15, and the information transmission facility 17 
transmits the program information from the in-vehicle 
terminal 21 to the center 11. The program 13 is trans- 
mitted externally by the communication unit 14 under 
the control of the center information management unit 
12. 

[0020] The in-vehicle terminal 21 consists of a com- 
munication unit 24, a storage medium 23, a terminal in- 
formation management unit 22, and an input unit 25. 
The communication unit 24 transmits and receives data 
to and from the center 11. The program 13 downloaded 
from the center 11 is stored in the storage medium 23. 
The terminal information management unit 22 is formed 
with a CPU and others. The input unit 25 outputs a trig- 
ger pulse when manipulated by a user or when called 
by any other application program. 
[0021] In the illustrated communication system, when 
a request for downloading a program is issued by the 
in-vehicle terminal 21, the center 11 transmits the re- 
quested program 1 3. At this time, the center information 
management unit 1 2 updates such information as a date 
of transmission, a time of transmission, and the number 
of times, by which a program has been activated, in the 
program information 15. The center information man- 
agement unit 12 appends the program information 15 to 
the program 13. The communication unit 14 transmits 
the program 13. 

[0022] When downloading terminates normally, the 
in-vehicle terminal 21 stores the program 13 and pro- 
gram information 15, which are received by the commu- 
nication unit 24, in the storage medium 23. 
[0023] Fig. 2 is a flowchart describing a procedure ac- 
cording to which the in-vehicle terminal 2 reports normal 
termination of downloading to the center 11. 
[0024] When a user performs manipulations to select 
a program 13 or when the program 13 is called by any 
other application program, a trigger pulse is sent from 
the input unit 25 to the terminal information manage- 
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ment unit 22 (step S11). Consequently, the terminal in- 
formation management unit 22 activates the program 
13. The program 13 is then activated to operate. More- 
over, the information management facility 16 of the pro- 
gram 1 3 reads the program information 1 5 from the pro- 5 
gram information division (step S12). The information 
management facility 1 6 then checks the number of times 
by which the program has been activated in order to 
judge whether this activation is the first activation (step 
S13). 

[0025] If this activation is the first activation, the pro- 
gram information 15 is updated at step S14. The infor- 
mation transmission facility 17 is used to transmit the 
program information 15 to the center 11 . If this activation 
is not the first activation, the program information 15 is 
updated at step S14. The number of times of activation 
is incremented by one. 

[0026] At the center 11, when information is received 
from the in-vehicle terminal 21, the information is ana- 
lyzed. It is thus checked if downloading the program to 
the in-vehicle terminal 21 has been completed correctly 
and if the program 13 has been activated normally. 

(Second Embodiment) 

[0027] Fig. 3 shows another example of communica- 
tion systems. In the first embodiment, a program to be 
downloaded from the center 11 checks, by itself, wheth- 
er downloading has been completed normally and the 
program has been activated normally. In this embodi- 
ment, the terminal information management unit 22 in 
the in-vehicle terminal 21 performs the checking. 
[0028] Many components shown in Fig. 3 are identical 
to those shown in Fig. 1. Only those components differ- 
ent from those in Fig. 1 will be described below. 
[0029] The center 11 is provided with programs (pro- 
grams A, B, etc.) only as the programs 13 to be distrib- 
uted. Program information 26 that is information con- 
cerning a program itself is created by the in-vehicle ter- 
minal and stored therein. The in-vehicle terminal 21 re- 
ceives a program 13 and stores it in the storage medium 
23. At this time, program information 26 including a date 
of downloading and the number of times of activation is 
produced and stored in the storage medium 23. 
[0030] The in-vehicle terminal 21 further includes a 
display 27, a loudspeaker 28, and a power management 
unit 29. The power management unit 29 is connected to 
an ACC power supply 30, a +B power supply 31 , and a 
ground 32. The +B power supply 31 is a power supply 
for supplying power directly from a battery, and is used 
as a backup power supply for a memory. The ACC pow- 
er supply 30 is a power supply for supplying power from 
the +B power supply 31 via an ignition key. When the 
ignition key is turned on, power is supplied from the ACC 
power supply 30 to every load. When the ignition key is 
turned off, the ACC power supply is turned off. The pow- 
er management unit 29 normally selects the ACC power 
supply 30 as the power supply of the system, and, if nec- 



essary, changes the ACC power supply 30 to the +B 
power supply 31. 

[0031] Fig. 4 is a flowchart describing a procedure for 
reporting normal termination of downloading from the in- 
vehicle terminal 21. 

[0032] Steps S21 to S25 in the flowchart of Fig. 4 are 
identical to steps S11 to 15 in Fig. 2. Repetition will be 
avoided. However, according to the procedure de- 
scribed in Fig. 2, steps S11 to S15 are carried out by the 
program 13 itself. Steps S21 to S25 in Fig. 4 are carried 
out by the terminal information management unit 

22. This is the main difference. 

(Third Embodiment) 

[0033] Next, a description will be made of a procedure 
for coping with a failure that occurs in downloading a 
program from the center 11 to the in-vehicle terminal 21 . 
Herein, downloading shall be performed in the commu- 
nication system shown in Fig. 3. However, the proce- 
dure can be adapted to the communication system 
shown in Fig. 1 in which a program itself performs check- 
ing. When the procedure is carried out in the communi- 
cation system shown in Fig. 1, the in-vehicle terminal 
must be provided with a loudspeaker and others. 
[0034] Fig. 5 is a flowchart describing the procedure 
of downloading a program to the in-vehicle terminal 21 
shown in Fig. 3. The procedure described in Fig. 5 is 
carried out by the terminal information management unit 
22 in the in-vehicle terminal 21. 

[0035] Downloading a program from the center 11 is 
started in response to a request issued from the in-ve- 
hicle terminal 21 (step S30). At step S31, it is judged 
whether the state of communication is proper. If the state 
of communication is proper, one unit of communication 
data is saved in the storage unit 23. At step S33, the 
state of downloading is recorded in the program infor- 
mation 26. At step S34, it is judged whether download- 
ing is completed. If downloading is not completed, con- 
trol is returned to step S31. The same actions are re- 
peated until downloading of all programs is completed. 
Moreover, if it is judged at step S34 that downloading of 
all programs is completed, downloading is terminated at 
step S35. At step S41, the fact is reported to the user 
by voice through the speaker 28. 
[0036] At step S3 1, if it is judged that the state of com- 
munication is improper, it is reported to the user by voice 
through the speaker 28 at step S36 that downloading is 
suspended. Control is passed to step S37. 
[0037] In the first example shown in Fig. 5, download- 
ing is suspended at step S37. The unit data stored in 
the storage medium 23 is deleted and processing is ter- 
minated. The suspension is reported to the user by 
voice. The user becomes aware of the fact that down- 
loading is suspended. In this case, the user can reissue 
a request for downloading the program to the center 11 . 
The center 11 then transmits the program from the be- 
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ginning. 

[0038] In the second example shown in Fig. 5, step 
S37 of suspending downloading is skipped but control 
is passed to step S38. Step 38 then watts until the state 
of communication to be restored. When the state of 
communication becomes proper, control is passed to 
step S39. At step S39, the state of downloading is re- 
corded in the program information 26, that is, what pro- 
gram data has been received is recorded in the program 
information 26. The state of downloading is then report- 
ed from the communication unit 24 to the center 11. 
[0039] According to the state of downloading, the 
center 11 restarts downloading the program from a point 
in the program at which downloading was suspended. 
The in-vehicle terminal 21 restarts receiving a down- 
loaded program (step S40). Thereafter, control is re- 
turned to step S31. Checking the state of communica- 
tion and saving data are carried out continuously. At the 
in-vehicle terminal 21, when downloading is completed 
(step S35), the fact is reported to a user by voice (step 
S41). 

[0040] Fig. 6 shows a variant of the procedure de- 
scribed in Fig. 5. According to the first and second ex- 
amples described in Fig. 5, if the state of communication 
becomes improper during downloading, either suspen- 
sion of downloading or automatic restart thereof can be 
carried out. In the example described in Fig. 6, a means 
for suspending downloading when the state of commu- 
nication becomes improper and a means for restarting 
downloading are included, and either of the means can 
be selected by a user. For the selection, the user ma- 
nipulates the input unit 25 in advance. 
[0041] Fig. 6 describes modified steps of steps S36 
to S38 in Fig. 5. 

[0042] When it is judged that the state of communica- 
tion is improper (step S31 in Fig. 5), the fact is reported 
to a user by voice (step S36). It is then judged at step 
S42 whether a user's choice is automatic continuation. 
If suspension of downloading is selected, control is 
passed to step S37 and downloading is suspended. If 
automatic continuation is selected, control is passed to 
step S38. Hereinafter, step S38 and subsequent steps 
similar to those in Fig. 5 are carried out. When the state 
of communication becomes proper, downloading is re- 
started. 

(Fourth Embodiment) 

[0043] The power management unit 29 in the in-vehi- 
cle terminal 21 usually selects the ACC power supply 
30 as the power supply of the system. If the ignition key 
is removed during downloading, the ACC power supply 
30 is turned off and downloading is suspended. The 
present embodiment is devised to cope with this event. 
[0044] Fig. 7 describes actions to be performed when 
the ACC power supply 30 is turned off. 
[0045] When detecting that the ACC power supply 30 
is turned off, the power management unit 29 changes 



the power supply for supplying power to the in-vehicle 
terminal 21 from the ACC power supply to the +B power 
supply 31. Consequently, downloading is continued. 
Moreover, when the ACC power supply 30 is restored, 

5 the power management unit 29 changes the power sup- 
ply for supplying power to the in-vehicle terminal 21 from 
the +B power supply to the ACC power supply 30. 
[0046] When the ACC power supply 30 is turned off, 
the power management unit 29 sends an interrupt to the 

10 terminal information management unit 22. The terminal 
information management unit 22 keeps operating owing 
to the +B power supply 31. With the interrupt produced 
because the ACC power supply 30 is turned off, a pro- 
cedure described in Fig. 7 is started (step S51). It is re- 

15 ported to a user using voice produced by the loudspeak- 
er 28 or using indication made by the display 27 that the 
ACC power supply 30 has been turned off (step S52). 
[0047] Thereafter, the state of the ACC power supply 
30 is checked (step S53). If the ACC power supply 30 

20 is restored to the on state, the state attained before the 
interrupt is issued and described in Fig. 5 is resumed. If 
the ACC power supply 30 is restored immediately by 
manipulating the ignition key, downloading can be con- 
tinued. In this case, voice may be produced or an indi- 

25 cation may be provided by the display. If the off state of 
the ACC power supply 30 continues, downloading is 
suspended (step S54). The power management unit 29 
is instructed to turn off the power supply of the system 
(step S55). 

30 [0048] To restart downloading, a user turns on the ig- 
nition key. After power is supplied to the in-vehicle ter- 
minal 21, manipulations are performed to issue a re- 
quest for downloading to the center 11. The center 11 
transmits a program 13 to the in-vehicle terminal 21 from 

35 the beginning. 

[0049] According to the present embodiment, when 
the ACC power supply 30 is turned off because the ig- 
nition key is removed during downloading, the state can 
be reported to a user. Moreover, if the off state of the 

40 ACC power supply 30 is transient, downloading can be 
restarted automatically. 

(Fifth Embodiment) 

45 [0050] According to the procedure described in Fig. 
7, when it is detected that the ACC power supply 30 is 
off, downloading is suspended. In contrast, according to 
this embodiment, even after the ACC power supply 30 
is turned off, downloading can be continued using the 

so +B power supply 31. 

[0051] Fig. 8 describes a procedure of continuing 
downloading using the +B power supply 31 after the 
ACC power supply 30 is turned off. Steps S61 to S63 in 
Fig. 8 are identical to steps S51 to S53 in Fig. 7. Reit- 

55 eration will be avoided. At step S63, if it is detected that 
the ACC power supply 30 is still off, control is passed to 
step S64 in this embodiment. Downloading is continued 
using the +B power supply 31. When downloading is 
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completed (step S65), the power management unit 29 
turns off the power supply of the system (step S66). 

(Sixth Embodiment) 

[0052] Fig. 9 describes an example of procedures ac- 
cording to which a user can select in advance whether 
downloading is suspended or continued if the ACC pow- 
er supply 30 is turned off during downloading. 
[0053] Steps S71 and S72 are identical to steps S51 
and S52 in Fig. 7. When a report is made to a user at 
step S72, it is judged at step S73 whether the user has 
selected automatic continuation. The user uses the in- 
put unit 25 to select in advance whether downloading is 
suspended or continued automatically. 
[0054] If suspension is selected, control is passed to 
step S77 and downloading is suspended. If automatic 
continuation is selected, control is passed to step S74. 
Downloading is continued using the +B power supply 
31 . At step S75, the state of downloading, that is, up to 
which unit data the program has been received is re- 
ported to the center 11 . The procedure is then terminat- 
ed. 

[0055] When the ACC power supply 30 is recovered, 
the power management unit 29 changes the power sup- 
ply of the system from the +B power supply 31 to the 
ACC power supply 30. The power management unit 29 
reports the fact to the terminal information management 
unit 22. With this report, an interrupt is produced at step 
S76. A request for downloading is sent to the center 11 . 
The center 11 transmits data succeeding to data, which 
was transmitted at the time of suspension of download- 
ing, according to the state of downloading reported at 
step S75. 

[0056] In the example described in Fig. 9, when down- 
loading is restarted at step S76, the center 11 may trans- 
mit the program 13 from the beginning. In this case, at 
step S75, the terminal information management unit 22 
deletes the program that was stored up to the middle 
thereof. 

[0057] In a variant of the procedure described in Fig. 
9, steps S74 to S76 may be replaced with steps S64 to 
S66 described in Fig. 8. In this case, when a user selects 
that if the ACC power supply is turned off, downloading 
is continued, the +B power supply 31 is used to continue 
downloading. After downloading is terminated, the pow- 
er supply of the system is turned off. 

(Seventh Embodiment) 

[0058] A description has been made of a means for 
checking whether downloading has been completed 
without any problem. Next, a description will be made 
of a means enabling the center 1 1 to check whether after 
downloading is completed without any problem, a pro- 
gram is operating normally while being compatible with 
the software and hardware environment of an in-vehicle 
terminal. 



[0059] Fig. 10 describes an example of procedures 
according to which when a certain time has elapsed af- 
ter activation of a program, it is judged that the program 
is operating normally. 

5 [0060] When a user performs manipulations or when 
any other application program calls a program, a trigger 
pulse is produced by the input unit 25. The terminal in- 
formation management unit 22 activates the program 
(step S81). The program 13 operates continuously after 

10 activated. The terminal information management unit 22 
waits until a certain time has elapsed (step S82). When 
the certain time has elapsed, it is reported to the center 
11 that the program has been activated and the certain 
time has elapsed (step S83). At this time, the fact that 

15 a report is sent to the center 11 may be indicated on the 
display 27. 

[0061] Moreover, even when the certain time has not 
elapsed, if the user satisfies the action of the program, 
the user may perform predetermined manipulations on 
20 the input unit (step S84). Thus, it is reported to the center 
11 that the program has been activated normally. The 
step S84 may be omitted. 

[0062] Thus, the center 11 can be aware of the fact 
that downloading has been completed without any prob- 
25 lem and a program is operating normally. 

(Eighth Embodiment) 

[0063] Fig. 11 describes an example of procedures 
30 according to which when the number of times by which 
a program 13 has been activated exceeds a certain 
number of times, it is judged that the program is oper- 
ating normally. 

[0064] Step S91 in Fig. 11 is identical to step S81 in 
35 Fig. 10. When a user performs manipulations or when 
any other application program calls a program, the pro- 
gram is activated. With the program left activated, the 
number of times by which the program has been acti- 
vated is checked (step S92). The number of times of 
40 activation is acquired from the program information 26. 
If the program has been activated a certain number of 
times or more, the fact is reported to the center 11 (step 
S93). 

[0065] Even when the program has not been activat- 
es ed by the certain number of times, if the user performs 
predetermined manipulations (step S94), the fact is re- 
ported to the center 11 (step S93). Step S94 is analo- 
gous to step S84 in Fig. 10. Even in this embodiment, 
step S94 can be omitted. 

50 

(Ninth Embodiment) 

[0066] In the aforesaid first to eighth embodiments, 
the center 11 downloads a program 13 in response to a 
55 request sent from the in-vehicle terminal 21 . Moreover, 
every time a program is updated to a higher version, a 
user requests downloading of an updated program. 
[0067] Fig. 12 described an example of procedures 
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according to which when a program is updated, a re- 
quest for downloading the updated program is issued 
automatically to the center 11. This obviates the neces- 
sity that a user must issue a request for downloading 
every time a program is updated. 
[0068] A user performs predetermined manipulations 
on the input unit 25 to designate automatic updating 
(step S101). The terminal information management unit 
22 reports to the program center 11 that automatic up- 
dating has been reserved (step S102). At this time, the 
user may designate that downloading is performed for 
automatic updating during a time band during which a 
vehicle is not driven, for example, at midnight. 
[0069] In response to the request, the center 11 
records, in the program information 15, that automatic 
updating has been reserved (step S111). 
[0070] When the center 11 has updated a program 13 
(step S121), the center 11 downloads the program 13 
to users who have reserved automatic updating (step 
S122). At this time, if a time band is designated, the pro- 
gram is transmitted during the time band. In this case, 
when sensing that the in-vehicle terminal 21 is called by 
the center 11 , the terminal information management unit 
22 in the in-vehicle terminal 21 automatically turns on 
the power supply of the system. Thereafter, the program 
is downloaded according to the actions described in Fig. 
5 and Fig. 6. Moreover, when downloading is terminat- 
ed, the power supply of the system is turned off. 
[0071] Thereafter, when the ACC power supply 30 is 
turned on, the terminal information management unit 22 
indicates on the display 27 that automatic updating of 
the program has been carried out. The user becomes 
aware of the fact that down loading has been carried out. 
[0072] According to the present invention, there is 
provided a communication system for downloading pro- 
grams from a center to in-vehicle terminals. The center 
can readily check whether downloading has been com- 
pleted normally or a program is operating normally in a 
in-vehicle terminal. 



Claims 

1. A communication system for downloading pro- 
grams from a center to in-vehicle terminals, where- 
in: 

said in-vehicle terminal has a storage unit in 
which a downloaded program is stored, and a 
means for transmitting information, which indi- 
cates that the program has been activated, to 
said center according to the timing of activating 
the stored program; and 
said center has a means for receiving the infor- 
mation. 

2. A communication system according to claim 1, 
wherein said program includes program informa- 



tion, that is information concerning the program it- 
self, an information management facility for manag- 
ing the information, and an information transmis- 
sion facility for transmitting the information from 
5 said in-vehicle terminal to said center. 

3. A system according to claim 1 or claim 2, wherein 
at the time of storing a program received from said 
center in said storage unit, said in-vehicle terminal 

10 stores information concerning the program together 
with the program. 

4. An in-vehicle terminal employed in a communica- 
tion system for downloading programs from a cent- 

15 er to in-vehicle terminals, comprising: 

a communicating means for communicating 
with said center; 

a storage unit in which a program downloaded 
20 from said center via said communicating 

means is stored; and 

a means for, when downloading the program 
from said center is completed, reporting the fact 
to a user by voice. 

25 

5. An in-vehicle terminal employed in a communica- 
tion system for downloading programs from a cent- 
er to in-vehicle terminals, comprising: 

30 a communicating means for communicating 

with said center; 

a storage unit in which a program downloaded 
from said center via said communicating 
means is stored; and 
35 a means for, when communication is cleared in 

the course of downloading a program from said 
center, reporting the fact to a user by voice. 

6. An in-vehicle terminal employed in a communica- 
40 tion system for downloading programs from a cent- 
er to in-vehicle terminals, comprising: 

a communicating means for communicating 
with said center; 
45 a storage unit in which a program downloaded 

from said center via said communicating 
means is stored; and 

a means for, when communication is cleared in 
the course of downloading a program from said 
50 center, automatically suspending the down- 

loading. 

7. An in-vehicle terminal employed in a communica- 
tion system for downloading programs from a cent- 

55 er to in-vehicle terminals, comprising: 

a communicating means for communicating 
with said center; 
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a storage unit in which a program downloaded 
from said center via said communicating 
means is stored; 

a means for, when communication is cleared in 
the course of downloading a program from said 
center, storing information indicating the state 
of downloading attained at that time; and 
a means for, when the communication is re- 
started, sending the stored information indicat- 
ing the state of downloading to said center. 

8. An in-vehicle terminal employed in a communica- 
tion system for downloading programs from a cent- 
er to in-vehicle terminals, comprising: 

a communicating means for communicating 
with said center; 

a storage unit in which a program downloaded 
from said center via said communicating 
means is stored; 

a means for selecting suspension of download- 
ing or automatic restart thereof; 
a means for, when said selecting means has 
selected suspension, if communication is 
cleared in the course of downloading a program 
from said center, automatically suspending the 
downloading; 

a means for, when said selecting means has 
selected automatic restart, if communication is 
cleared in the course of downloading a program 
from said center, storing information indicating 
the state of downloading attained at that time; 
and 

a means for, when the communication is re- 
started, transmitting the stored information in- 
dicating the state of downloading to said center. 

9. An in-vehicle terminal employed in a communica- 
tion system for downloading programs from a cent- 
er to in-vehicle terminals, comprising: 

a communicating means for communicating 
with said center; 

a storage unit in which a program downloaded 
from said center via said communicating 
means is stored; 

a means for detecting whether an ACC power 
supply has been turned off; and 
a display means for, when a program is down- 
loaded from said center to said in-vehicle ter- 
minal, if said detecting means detects that the 
ACC power supply has been turned off, using 
a +B power supply that is a backup power sup- 
ply to indicate that downloading is in progress. 

10. An in-vehicle terminal employed in a communica- 
tion system for downloading programs from a cent- 
er to in-vehicle terminals, comprising: 



a means for detecting whether an ACC power 
supply has been turned off; and 
a means for, when a program is downloaded 
from said center to said in-vehicle terminal, if 
5 said detecting means detects that the ACC 

power supply has been turned off, automatical- 
ly suspending downloading. 

11. An in-vehicle terminal employed in a communica- 
te tion system for downloading programs from a cent- 
er to in-vehicle terminals, comprising: 

a communicating means for communicating 
with said center; 
15 a storage unit in which a program downloaded 

from said center via said communicating 
means is stored; 

a means for detecting whether an ACC power 
supply has been turned off; 
20 a means for, when a program is downloaded 

from said center to said in-vehicle terminal, if 
said detecting means detects that the ACC 
power supply has been turned off, using a +B 
power supply to continue downloading. 

25 

12. An in-vehicle terminal employed in a communica- 
tion system for downloading programs from a cent- 
er to in-vehicle terminals, comprising: 

30 a communicating means for communicating 

with said center; 

a storage unit in which a program downloaded 
from said center via said communicating 
means is stored; 

35 a means for detecting whether an ACC power 

supply has been turned off; 
a means for, when a program is downloaded 
from said center to said in-vehicle terminal, if 
said detecting means detects that the ACC 

40 power supply has been turned off, storing infor- 

mation indicating the state of downloading at- 
tained at that time; and 

a means for, when the ACC power supply is re- 
stored, transmitting the stored information indi- 
45 eating the state of downloading to said center. 

13. An in-vehicle terminal employed in a communica- 
tion system for downloading programs from a cent- 
er to in-vehicle terminals, comprising: 

50 

a communicating means for communicating 
with said center; 

a storage unit in which a program downloaded 
from said center via said communicating 
55 means is stored; 

a means for selecting suspension of download- 
ing or continuation thereof; 
a means for, when said selecting means selects 
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suspension, if it is detected that an ACC power 
supply has been turned off, automatically sus- 
pending downloading; and 
a means for, when said selecting means selects 
continuation, if it is detected that the ACC pow- 5 
er supply has been turned off, using a +B power 
supply to continue downloading. 

14. An in-vehicle terminal employed in a communica- 
tion system for downloading programs from a cent- 10 
er to in-vehicle terminals, comprising: 

a communicating means for communicating 
with said center; 

a storage unit in which a program downloaded 15 
from said center via said communicating 
means is stored; 

a means for selecting suspension of download- 
ing or continuation thereof; 

a means for, when said selecting means selects 20 



suspension, if it is detected that an ACC power 
supply has been turned off, autonomously sus- 
pending downloading; 

a means for, when said selecting means selects 
continuation, if it is detected that the ACC pow- 
er supply has been turned off, storing informa- 
tion indicating the state of downloading at- 
tained at that time; and 

a means for, when communication is restarted, 
transmitting the stored information indicating 
the state of downloading to said center. 

15. An in-vehicle terminal employed in a communica- 
tion system for downloading programs from a cent- 
er to in-vehicle terminals, comprising: 



a communicating means for communicating 
with said center; 

a storage unit in which a program downloaded 
from said center via said communicating 
means is stored; and 

a means for counting the number of times by 
which the stored program has been activated, 
and for, when the number of times of activation 
reaches a predefined number of times, trans- 
mitting information, which indicates that the 
program has been activated, to said center via 
said communicating means. 

18. An in-vehicle terminal according to claim 17, further 
comprising an operating means to be manipulated 
by an operator, wherein said transmitting means 
transmits information according to whichever timing 
that comes earlier; the timing that said operating 
means is manipulated or the timing that the prede- 
fined number of times is attained. 

19. A communication system for downloading pro- 
grams from a center to in-vehicle terminals, where- 
in: 

25 

said in-vehicle terminal has a means for select- 
ing whether or not a program is automatically 
updated, and a means for, when said selecting 
means selects automatic updating, transmitting 
30 information, which indicates that automatic up- 

dating has been reserved, to said center; and 
said center has a means for, when the informa- 
tion indicating that automatic updating has 
been reserved is received from said in-vehicle 
35 terminal, every time a program is updated at 

said center, automatically distributing the up- 
dated program to said in-vehicle terminals. 

20. A storage medium in which a program is stored, 
wherein a facility for storing a downloaded program 
in a storage unit, and a facility for transmitting infor- 
mation, which indicates whether downloading has 
been completed normally, according to the timing of 
activating the stored program are implemented in a 
computer using said program. 



a communicating means for communicating 
with said center; 

a storage unit in which a program downloaded 
from said center via said communicating 40 
means is stored; and 

a means for, after the stored program is activat- 
ed, when a certain time has elapsed, transmit- 
ting information, which indicates that the pro- 
gram has been activated, to said center via said 45 
communicating means. 



16. An in-vehicle terminal according to claim 15, further 
comprising an operating means to be manipulated 

by an operator, wherein said transmitting means so 
transmits information according to whichever timing 
that comes earlier; the timing that said operating 
means is manipulated or the timing that the certain 
time has elapsed. 

55 

17. An in-vehicle terminal employed in a communica- 
tion system for downloading programs from a cent- 
er to in-vehicle terminals, comprising: 
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